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(54) Optical fibre manufacture 

(57) Pristine optical fibre is drawn at 
high speed through a coating apparatus 
having, in series, an overflow reservoir 
(5) an orifice member (6,7) a low 
pressure reservoir (R3), another orifice 
member (8) a high pressure reservoir 
(R1 ) and, finally, a sizing orifice (1 6, 17). 

A needle valve controls the pressu re 
applied to the lower pressure reservoir 
in order to achieve the desired overflow 
in the overflow reservoir, to compensate 
for varying viscosities of coating 
materials. 

Low-friction material is used at least 
forthe overflow reservoir and the orifice 
members (7,6). 
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The drawing(s) originally filed was (were) informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Optical fibre manufacture 

5 Theinvention relatesto the manufacture of optical 
fibre and particularly to the application of coating 
materia! on to the optical fibre as it is being drawn at 
high speed. 

High quality optica! fibre for transmission systems 
10 needs to have the mechanical properties sufficient to 
withstand stresses to which it is subjected in use. A 
typical fibre has an outside diameter of 1 25 microns 
and is drawn from a glass preform of about 18mm 
diameter. 

1 5 The failure of optical fibresin tension can be attri- 
buted to surface flaws which cause stress concentra- 
tions and th us lower the tensile strength. The size of 
the flaw can determine the level of stress concentra- 
tion. 

20 It is known to coat the pristine optical fibre immedi- 
ately it has been drawn, with a coating material by 
drawing the fibre through a reservoir containing the 
material in liquidform. British Patent specification 
2113574 describes one such apparatus and techni- 
25 quesforapplying this coating. 

It is an object of the present invention to devise a 
method of coating an optical fibre and apparatus for 
carrying out that method, which enables higher 
speed of production than hitherto prossible whilst 
30 maintaining a highly concentric coating. 

According to the present invention there is pro- 
vided a method of manufacturing optical fibre com- 
prising coating the fibre with a protective coating by 
passing the fibre through an overflow reservoir and 
35 two pressure chambers all filled with coating mate- 
rial, the reservoirand the two chambers having suc- 
cessively increasing respective pressures and finally 
passing the fibre through a sizing orifice. 
According to anotheraspect of the present inven- 
40 tion there is provided apparatus for coating optical 
fibre comprising an overflow chamber and two press- 
ure chambers all for containing the coating material 
at respective successively increasing pressures, and 
means for supplying coating material directly to the 
45 pressure chambers. 

According to yet another aspect of the present in- 
vention there is provided a method or apparatus for 
coating an elongate member such as optical fibre 
with a bubble-free coating. Wherein the member is 
50 drawn through a container of the coating material at 
such speed as to tend to cause air to become con- 
tained in the coating material, wherein the member is 
drawn through a bubble stripping device including a 
narrow orifice, and wherein the walls of the container 
55 have a low friction surface compared to that of brass 
orstainless steel. 

Preferably a feed passage to the middle reservoir 
has an adjustable restrictor for compensating for 
coating materials of varying viscosities. 
60 In orderthat the invention can be clearly under- 
stood reference will now be made to the accompany- 
ing drawings in which :- 

Figure 1 shows in cross-section a coating applica- 
torfor coating an optical fibre, according to an embo- 
65 diment of the present invention and, 
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Figure 2 shows schematically a modification of Fi- 
gure 1. 

Referring to the drawings the coating applicator 
shown comprisesa main body portion 1 housing a 
70 primary orifice 8, secured to a lower body portion 2 
housing the coating die 1 6 and a sizing control cap 3 
supporting a hollow spigot 1 3 which bears upon a die 
control ring 17 which is resilient and which adjusts 
the size of the die passage 16 when subjected to the 
75 axial pressure of spigot 13. Cap 3 is screw threaded 
onto the lower part of body portion 2. 

An upper body portion 4 houses a castellated over- 
flow reservoir 5 and defines an overflow chamber 4A 
having an overflow port 4B. Pristine optical fibre F 
80 drawn from a preform furnace above enters reservoir 
S at a meniscus M. The three body portions 1 , 2 and 4 
are held together by a pair of through bolts 20 and 21 . 

The body portions also define a through-passage 
forthe optical fibre, said through-passage compris- 
85 ing a first pressure region R1 into which resin is in- 
jected via a resin feed passage R2 which flows in the 
direction as indicated by the arrows r1 . The central 
passageway forthe optical fibre and the resin in the 
body portion 1 is stepped at a point indicated by the 
90 reference numeral S and the larger poriton contains 
an orifice member8 which has an orifice several 
times largerthanthediameterofthefibre being 
drawn but small enough to effectively provide a seal 
to prevent resin from the first pressure area Rl from 
95 feeding back into the second pressure area R3. 
However a bleed passage P is provided in the body 
portion land flow of resin through the bleed passage 
P iscontrolled by a needle valve V in conjunction with 
a valve seat VS. The needle valve comprises a shaft 9 
1 00 with a screw threaded outer portion 9A mated with an 
internal thread 12Aofa mounting bush 12. The valve 
shaft or stem 9 carrying the valve V is sealed by 
means of an O-ring seal 19. Rotation of the shaft 9 by 
means of the handle H adjusts the position of the 
1 05 valve V in the valve seat VS to control the flow of resin 
in the bleed passage P. 

Bleed passage Pcommunicates with the second 
pressure area R3 which lies directly above the orifice 
member 8. The second pressure area R3 communi- 
1 1 0 cates with the overflow reservoir 5 via a second ori- 
fice member 6 having a tapered entrance portion 7. 
Thearrows r3 indicate the flow of resin from the bleed 
passage into the second pressure area R3 and via the 
second orifice member 6 into the overflow reservoir 
115 5. 

The second orifice member 6 is located between 
cooperating surfaces of the third or upper body por- 
tion 4 and the first or middle body portion 1 . An O-ring 
seal 18 seals the body portions. 

1 20 In operation resin is injected into the first pressure 
area R1 via the resin feed passage R2 and in thefirstor 
main pressure R1 the pressure lies in the range 2.5 to 
4.5 bar. The resin used would be UV-curable acrylate 
resin manufactured by the company Desoto orLank- 

125 or. We have found however that different batches of 
resin have different viscosities ranging between 4000 
centipoise and 6000 centipoise, and we have disco- 
vered that the use of a varia ble valve, that is to say the 
needle valve V described in the above embodiment, 

1 30 can be used to compensate forthe variation in viscos- 
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ity, bearing in mind that for commercial production a 
set temperature and set pressure will normally be 
used. Thus the needle valve V is adjusted so that the 
correct i.e. minimum amount of overflow of resin 
5 from the overflow reservoir 5 is achieved, which re- 
duces waste. 

The fibre passes through the sizing die 1 6 # 1 7, 
which is adjusted by cap 3 to provide the final coating 
diameter on the coated fibre F1 . 

1 0 The apparatus described has provided good coat- 
ings above 85m/rnin and up to speeds of 147m/min 
on a fibre 1 25 microns in diameter. At that speed we 
have found that the second orifice member 6 is essen- 
tial to provide centring of the fibre within the coating 

1 5 passageway through the apparatusand to effect 
satisfactory bubble stripping. 

In orderto assist the coating process we have disc- 
overed that the use of a low-friction material (low 
friction compared with e.g. brass orstainless steel) at 

20 least for the overflow reservoir and preferably also 
the first orifice member 8 and the second orifice 
member6 and 7 and the walls of thetwo pressure 
regions R1 and R3, greatly enhances the ability of the 
material to coat the fibre successfully at these higher 

25 speeds. We believe that low friction material such as 
p.tf .e. encourages the coating material to cling to the 
incoming fibre rather than to the walls of the cham- 
bers and orifices, giving better initial adherence to the 
fibre. The PTFE minimises resin drag thereby main- 

30 taining a meniscus M for as high a fibre draw speed as 
possible. We believe this also provides an advantage 
at the orifice members where the lowfriction material 
forthe walls of these parts significantly reduces drag 
as the fibre passes through. As a consequence of the 

35 use of p.tf.e. for the orifice members, a longer land 
length is required. 

In use the pressure in the second pressure region 
R3 lies in the range 1 .0 to 1 .5 bar. 

It is furthermore to be understood that the distance 

40 of this apparatus from the preform melting furnace 
above the apparatus, will lie in the region of 1 to 1.5 
metres e.g. 1 .2 metres. The higher the speed at which 
the fibre is drawn clearly the hotter the fibre will be as 
it enters the coating apparatus and above about 85 

45 metres per minute this reduces or eliminates the cen- 
tri n g effect ofthemeniscusatthe top of t he o ve rf I ow 
reservoir which would normally act as a centring 
mechanism for the fibre within the passageway in the 
apparatus. The present design overcomes this prob- 

50 lem by having the second orifice member 6, 7, lubri- 
cated by the coating material. 

At speeds greater than 85m/minfora 1.2mairgap 
between furnace and apparatus, eddy currents are 
generated in the second pressure area (low-pressure 

55 chamber R3) thereby centring the fibre prior to enter- 
ing the higher-pressure chamber R1 where coating is 
completed. 

Fibre having a diameter of 125 microns has been 
successfully drawn up to a speed of 147 metres per 
60 minute and it is confidently expected that higher 
speeds still will be achievable on a commercial basis. 

The orifice in member 6 has a diameter in the range 
0.8mm to 0.5mm for high and low viscosity resins 
(e.g. 8000 antipoise to 4000 centipoise at about 23°C), 
65 and a land length of 1 .0mm. The orifice in member8 



has a diameter of 0.5mm and a land length of be- 
tween 4mm and 6.5mm. 

Referring to Figure 2 similar reference numerals 
represent similar parts. The main difference between 

70 Figures 1 and 2 lies in the direct application of resin 
under pressure to pressure region R3 via passageway 
B and needle valve V, whereas in Rgure 1 the resin 
reached region R3 via region R1 and by-pass passage 
P. The embodiment of Figure 2 is easier to manufac- 

75 ture and once again would have similar dimensions 
at the orifice 6 and 8 would have PTFE surfaces at 
least over the overflow chamber and orifice 6. 

CLAIMS 

80 

1. A method of manufacturing optical fibre com- 
prising coating the fibre with a protective coating by 
passing the fibre through an overflow reservoir and 
two pressure chambers all filled with coating mate- 

85 rial, the reservoir and thetwo chambers having suc- 
cessively increasing respective pressures and finally 
passing the fibre through a sizing orifice. 

2. A method as claimed in claim 1 wherein the 
fibre passes through an orifice between the two 

90 pressure chambers, which orifice prevents coating 
material passing fromthe higher-pressure to the low- 
er-pressure chamber. 

3. A method as claimed in claim 1 or claim 2, 
wherein coating material under pressure is fed direct- 

95 ly to both pressure chambers, and wherein coating 
material fed to the lower-pressure chamber has its 
pressure controlled by an adjustable valve to obtain 
the required overflow rate in the overflow reservoir. 

4. A method as claimed in any preceding claim 
100 wherein at least the overflow reservoir and an orifice 

between the reservoir and the lower-pressure cham- 
ber is coated with or constructed of low-friction mate- 
rial, such as PTFE. 

5. A method of coating optical fibre substantially 
105 as hereinbefore described with reference to and as 

illustrated in the accompanying drawings. 

6. Apparatus for coating optical fibre comprising 
an overflow chamber and two pressure chambers all 
for containing the coating material at respective suc- 

110 cessively increasing pressures, and meansforsup- 
plying coating material directly to the pressure cham- 
bers. 

7. Apparatus as claimed in claim 7 wherein at 
least the overflow cha mber and a fibre transfer orifice 

115 between the overflow chamber and the adjacent 
pressure chamber is coated with or made of low fric- 
tion material compared with e.g. brass or stainless 
steel. 

8. Apparatus as claimed in claim 7 or claim 8 com- 
1 20 prising a valve for controlling the pressure of coating 

material supplied to the lower pressure chamber in- 
dependently of that supplied to the higher pressure 
chamber. 

1 0. Apparatus substantially as hereinbefore de- 
125 scribed with reference to and as illustrated in Rgure 1 

or Figure 2 of the accompanying drawings. 

11. A method or apparatus for coating an elon- 
gate member such as optical fibre with a bubble-free 
coating. Wherein the member is drawn through a 

1 30 container of the coating material at such speed as to 
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allowing adequate time for the fiber to cool before the 

DEVICE FOR PROVIDING A DUAL COATING ON first coating is applied. 
AN OPTICAL FIBER 

SUMMARY OF THE INVENTION 

BACKGROUND OF THE INVENTION 5 lt is an object of the mven tion to provide a device for 

The invention relates to devices for providing protec- applying two or more coatings on an optica! fiber, 

tive coatings on glass optical waveguide fibers. which device can be used without increasing the height 

Typically, optical waveguide fibers are produced by of the draw tower or decreasing the draw velocity as 

first manufacturing a glass preform and then drawing compared to applying a single coating on the fiber, 

the preform into an optical fiber. The fiber can be It is a further object of the invention to provide a 

drawn by placing an end of the preform into a hot fur- device for applying two or more separate uncured coat- 

nace to soften the end thereof. The preform is then ings on an optica! fiber, which coatings are subse- 

slowly fed into the furnace as an optical fiber is drawn quently cured together after both are applied, 

out of the furnace from the softened end. i t is another object of the invention to provide a 

Optica! waveguide fibers drawn from glass preforms device for applying an uncured coating over another 

in the manner described above are generally quite uncured coating without mixing the two coatings, 

strong. For subsequent handling of the fibers, for exam- According to the invention, a device for coating 

SimJlSk hVh 0 ? S 11 * neCeSSar * l ° optical fibers with at least two coatings comprises I 

mTZ i5S " r ^th. However suteequeiit han- 2Q holdi block and , thfee f P 

dhng can produce surface defects which significantly - . ,7, . 0 . f . , % , , 

reduce the strength of the fiber. In order to reduce or mg H b] °^ haS a " ° U * r WIth u first * nd second 
eliminate surface defects during subsequent handling, ^ ™ d ™ , iniM \ r Surface def,nmg * <*™ nel extending 
one or more protective coatings are typically applied to fr ° m the ^ end l ° u the e " d ' ^ d,es 
the fibers immediately after they are drawn, and before „ are arran e ed ln the channel in the holding block and are 
they are wound on spools. separated in the channel by first and second resin cham- 
A protective coaling may be provided on an optical bers The hoIdin g block * further provided with pas- 
fiber by a coating applicator device. The coating appli- sa S es Priding fluid communication between each 
cator may compnsc. for example, a pair of wire-coating resin chamber and the outer surface of the holding 
dies mounted in line in a holding block. A coating mate- 30 block Through these passages, coating materials can be 
rial is supplied under pressure between the two dies. As supplied to the resin chambers. 

the fiber passes through the coating material, a coating Preferably, each coating die has a funnel-shaped pas- 
is applied Excess coaling material is sheared off by the sage therethrough. Each coating die is mounted in the 
exit coating die channel in the holding block axially spaced along the 
While the optical fiber is provided with a protective 35 channel axis and with their passages arranged coaxially. 
coating after it is drawn from the hot furnace and before The wide openings of the funnel-shaped passages are 
it is wound on a spool, the protective coating cannot be disposed toward one end of the holding block and the 
applied at any arbitranh chosen time between these narrow openings are disposed toward the other end of 
two production steps As the fiber is drawn from the hot the holding block. 

furnace, it must be allowed 10 cool for a predetermined 40 It is also preferred that the coating device according 
amount of time before the coating or coatings are ap- to the invention further include two pressurized coating 
plied. If the fiber temperature is too high when the reservoirs, and means for providing fluid communica- 
coating is applied, the coating material can be damaged tion between each reservoir and a passage in the hold- 
by the excess heat. j ng block jading to a resin chamber. 

mi? T Z l ° a 1 t0 w C0 ? b f OTC V S 45 In a Preferred embodiment of the invention, the chan- 

coated, the coating applicator must be fixed at a dis- na >% :„ *k« ui^l. v ~- 11 t- \i • 1 * 

tance. d. from the furnace. The distance, d, is a function ™ thC £ °l ^ g , ?u ""^J cylindrical. In 
of the necessary cooling time, t. and the drawing veloc- T* * mb ° dm ? nt > P ressure ^ n ^servoir sup- 
ity, v. of the fiber being drawn. This distance is given by P lymg «?» J™ 1 ^ T * 
d = vt. Thus, increasing the drawing velocity or the 50 I & u k prcssur ? ln the res ervoir sup- 
necessary cooling time increases the required distance pIying the resin chamber nearer the w P ut to th e coatmg 
between the furnace and the coating applicator. Since de I!f e \ 

the fiber is drawn vertically down out of the furnace in The mve ntion is advantageous because it provides 
a structure called a draw tower, increasing the draw two d,stmct coatings on an optical fiber in a device only 
velocity or the cooling time calls for increasing the 55 insignificantly longer than a single-coating device. Two 
height of the draw tower. uncured coatings are applied, one over the other, and 
If two or more coatings are to be applied to an optical are subsequently cured simultaneously. As a result, an 
fiber, each coating is applied by a separate coating ap- extra curing distance is avoided so the draw tower need 
plicator, and is then cured before the next coating is not be raised and the draw velocity need not be re- 
applied. When two or more coating applicators are 60 duc ed. 

used, they are thus separated by a distance sufficient to rripp npcoPTPTiriM op tott hpau/imp 
permit curing of the previous coating before the appli- BRIEF DESCRIPTION OF ™E DRAWING 
cation of the subsequent coating. The height of the FIG. 1 is a schematic diagram of a dual coating de- 
draw tower, in such instances must then be increased by v *ce according to the invention. 

the additional curing distance plus the length of the 65 FIG. 2 is a cross-sectional view of a dual coating 

second coating device. Alternatively, the draw velocity device according to the invention, 

can be reduced to allow the first coating device to be FIG. 3 is a top plan view of a dual coating device 

placed closer to the furnace by this distance, while still according to the invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a schematic diagram of a dual coating de- 
vice according to the invention shown in the process of 
providing a coating on an optical fiber. In this Figure, 
an uncoated fiber 10 is passed through the coating de- 
vice to produce a coated fiber 12 which emerges from 
the coating device. The coating device includes the 
coater 14, with or without the two coating reservoirs 
16. Coating reservoirs 16 are, for example, pressurized 
vessels such as paint tanks containing a coating material, 
further described below. The coating reservoirs 16 are 
connected to the coater 14 by means 18 for providing 
fluid communication, for example high-pressure tubing. 

FIG. 2 shows the coater 14 in more detail. Coater 14 
includes a holding block 20 having an outer surface 
with first and second ends. In FIG. 2, the first end is the 
top of the holding block 20 and the second end is the 
bottom of the holding block 20. 

Holding block 20 also has an inner surface 22 which 
defines a channel 24 extending from the first end of the 
holding block to the second end. Channel 24 has an axis 
25, and may be simply formed by drilling the holding 
block 20. Holding block 20 is preferrably made from 
stainless steel for reasons of chemical durability. Other 
materials, however, such as aluminum, brass, or plastic, 
could be used as well. 

Coater 14 also includes at least three coating dies 26. 
These dies 26 are, for example, press fit into channel 24 
in holding block 20. To ensure a tight fit, the diameter 
of the channel should be slightly smaller than the diame- 
ter of each coating die 26. 

Each coating die 26 has first and second ends and a 
funnel-shaped passage 28 connecting the ends. The 
funnel-shaped passage 28 has a wide opening at the first 
end and narrows to a small opening (a sizing orifice) at 
the second end. Each coating die 26 is press fit into the 
channel 24 with their first ends disposed toward one end 
of the holding block. In FIG. 2, the first, or wide-open- 
ing ends of each coating die 26 are all disposed toward 
the top of the holding block 20, which is the input end 
of the coater 14. Moreover, the coating dies 26 are 
arranged in the holding block 20 with their funnel- 
shaped passages coaxial, so an optical fiber can be 
drawn straight through the coating device. 

Coating dies 26 are, preferrably, wire-drawing dies 
which are available from a number of suppliers 
throughout the country. These dies are used because 
they are inexpensive, readily available in many sizes, 
and durable. They are typically formed from tungsten 
carbide, but other materials may also be used. 

As shown in FIG. 2, coating dies 26 are spaced apart 
in channel 24. The spaces between the coating dies 26 
are resin chambers 30 and 32. The second end of each of 55 
the first two coating dies 26 (the top and middle dies 26 
in FIG. 2) is adjacent to a resin chamber 30 or 32. These 
second ends are substantially perpendicular to the chan- 
nel axis 25. 

Resin or some other coating material is supplied to 
resin chambers 30 and 32 by means of passages provided 
in holding block 20. These passages are formed, for 
example, by cross-drilling holding block 20. In FIGS. 2 
and 3, a plug 34 and a tube 36 are provided in the upper- 
most passage which communicates with resin chamber 
30. Plug 34 seals one end of the passage, while the other 
end of the passage provides fluid communication be- 
tween resin chamber 30 and tube 36 which is mounted 



10 



15 



20 



25 



30 



in the passage. Plug 38 and tube 40, mounted in the 
lower passage, provide the same functions as plug 34 
and tube 36, respectively, for chamber 32. 

The tubes 36 and 40 are connected to coating reser- 
voirs 16 (not shown in FIGS. 2 or 3). Plugs 34 and 38, 
and tubes 36 and 40, are typically made of stainless steel, 
although other materials can also be used. 

In order to use the dual-coating device according to 
the invention, the values of at least six parameters must 
be selected. These six parameters are (1) the coating 
material, (2) the viscosity of the coating material, (3) the 
application pressure of the coating material, (4) the 
velocity at which the optical fiber to be coated is being 
drawn, (5) the outer diameter of the fiber, and (6) the 
diameters of the sizing orifices (that is, the diameters of 
the narrow ends of the funnel-shaped passages in the 
coating dies 26). Moreover, each of these parameters 
(except for the fiber drawing speed) need not be the 
same for both the portion of the coating device provid- 
ing the first coating and the portion of the coating de- 
vice providing the second coating. 

While there do not appear to be any inherent limits on 
the values of the parameters, there are certain consider- 
ations which should govern the selection of these val- 
ues. First, it has been found that providing a higher 
pressure in resin chamber 32 (the chamber providing 
the second coating) than in resin chamber 30 (providing 
the first coating) often assures minimal mixing between 
the uncured materials of the two coating layers. Mixing 
is undesirable because each coating layer generally 
performs a different function and hence the materials 
are designed to have different properties. For example, 
typically the inner coating cures into a relatively soft, 
cushioning layer, which is often sticky and has low 
abrasion-resistance. The outer coating cures into a hard, 
protective layer, which is smooth and easy to handle. 

On the other hand, if the pressure in chamber 30 
greatly exceeds that in chamber 32 so that liquid coating 
material from chamber 32 is forced into chamber 30, it 
40 has been found that an unstable condition can arise in 
which the fiber may wander in the funnel-shaped pas- 
sage of the primary coating die 26 (the middle die 26 in 
FIG. 2) and may rub against the die causing damage to 
the fiber. This instability can also cause undesirable 
mixing of the two coating materials. Moreover, if the 
pressure in chamber 30 is so great as to force coating 
material out of chamber 30 through the entrance (top) 
die 26, a similar instability may result with possible 
abrasion to the fiber. 

Thus, there is always a range of acceptable pressures 
in the resin chambers which produce good coatings. 
The minimum of the range must be exceeded to assure 
an adequate supply of coating material, and the maxi- 
mum must not be reached to avoid back flowing of the 
coating material. 

Coating materials which can be used with the dual 
coating device according to the invention include, but 
are not limited to, ultraviolet-curable and heat-curable 
resins. For example, ultraviolet-curable acrylates, sili- 
cones, and epoxys may be used as coating materials. 
Solvent-borne coating materials, such as lacquers, may 
also be used. Regardless of the coating materials chosen, 
the viscosities of the materials should be matched close 
enough to minimize mixing between the uncured coat- 
ings. 

The remaining parameters, namely the diameters of 
the sizing orifices, the fiber size, and the drawing speed 
are all selected based upon (1) the distance available 
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between the furnace and the dual-coating device (in 
order to allow the fiber to cool before entering the 
coating device) and (2) the desired coating thickness. 
The orifice diameter and draw speed determine how 
large the flow of coating material must be. If these 5 
parameters are too large, the system may not be able to 
supply sufficient coating material, and the system will 
become unstable. 

While the embodiment of the invention which has 
been described is a dual-coating device, it is contem- 10 
plated that the principle of the invention could be ex- 
tended to provide three or more coating layers on an 
optical fiber by providing a longer holding block 20, 
additional coating dies 26, and additional resin cham- 
bers. 15 

EXAMPLE 1 

A dual -coating device according to the invention was 
produced having a primary sizing orifice diameter of 
240 microns and having a secondary sizing orifice diam- 20 
eter of 292 microns. (The primary sizing orifice is the 
small end of the funnel-shaped passage in the middle die 
26 in FIG. 2. The secondary orifice is the small end of 
the passage in the bottom die 26.) A glass optical wave- 
guide fiber having an outer diameter of 125 microns was 25 
drawn at 0.5 meters per second through the coating 
device. The coating materials were ultraviolet-curable 
urethane-acrylates applied at pressures of 3.75 pounds 
per square inch (measured 10 inches upstream from the 
entrance to the coater). The primary coating was 30 
DeSoto DesoIiteTM 950x030 (having a viscosity of 
9000 cps±1500 cps), and the secondary coating was 
DesoIiteTM 950x042 (having a viscosity of 10,000 
cpsdb 1500 cps). 

A.s a result of drawing the fiber through the coating 35 
device, an optical fiber having a primary coating of 190 
microns and having a secondary coating of 223 microns 
was produced. The overall coating concentricity 
(herein defined as the thickness of the coating at its 
thinnest portion divided by the thickness of the coating 40 
at its thickest portion) was 0.77. 

EXAMPLE 2 

Using the same coating device and coating materials 
a 125 micron fiber was drawn through the coating de- 45 
vice at 2 meters per second. The resulting coated fiber 
had a primary coating of 1 87 microns and a secondary 
coating of 209 microns. The overall concentricity was 
0.88. 

EXAMPLES 3 and 4 50 

In Examples 3 and 4, a dual coating device according 
to the invention was produced having a primary sizing 
orifice diameter of 250 microns and having a secondary 
sizing orifice diameter of 350 microns. The primary 55 
coating was DesoIiteTM 950 x 030. and the secondary 
coating was a urethane-acrylate having a viscosity of 
9000 cps± 1500 cps. The coatings were applied at pres- 
sures of 3.75 pounds per square inch (measured as in 
Example 1). m 

In Example 3, fibers having outer diameters of from 
54 microns to 248 microns were pulled through the dual 
coating device at 1.5 meters per second. Fibers having 
diameters from 83 to 181 microns were coated with no 
problems. Overall concentricities of 0.94 and greater 65 
were achieved. Smaller diameter fibers, however, were 
difficult to stabilize for any length of time. Larger diam- 
eter fibers experienced breaking and little, if any, pri- 



mary coating (although they had good secondary coat- 
ings). 

In Example 4, fibers having outer diameters of ap- 
proximately 130 microns were drawn through the dual 
coating device at velocities from 0.2 to 2.0 meters per 
second. Good results, including overall coating concen- 
tricities above 0.83, were obtained. It was observed, 
however, that at slow draw velocities the coating mate- 
rial began to cure within the coating device, which 
should be avoided. 

In the Examples, the degree of mixing of the primary 
and secondary coatings was observed by injecting a 
colored dye into the primary coating material in the 
coating reservoir. A transparent plexiglass dual coating 
device was constructed to observe the flow of the liquid 
coating materials. No mixing between the primary and 
secondary coatings was observed. After curing the 
coatings, the coated fiber was observed under a micro- 
scope. A sharp boundary was observed between the 
primary and secondary coatings, indicating that no 
substantia] mixing occurred. 
I claim: 

1. A device for coating optical fibers with at least two 
coatings, said device comprising: 

a holding block having an outer surface with first and 
second ends, and having an inner surface defining a 
channel extending from the first end to the second 
end, said channel having an axis extending from the 
first end to the second end; and 
at least first, second, and third coating dies arranged 
in the channel in the holding block, said first and 
second coating dies being axial ly separated in the 
channel by a first resin chamber, said second and 
third coating dies being axial! y separated in the 
channel by a second resin chamber; 
characterized in that: 

the holding block is further provided with a first 
passage providing fluid communication between 
the first resin chamber and the outer surface of the 
holding block, and a second passage providing 
fluid communication between the second resin 
chamber and the outer surface of the holding 
block; 

each coating die has a first end and a second end; 
each coating die is press fit into the channel in the 
holding block with its first end disposed toward the 
first end of the holding block; and 
the second end of each coating die which is adjacent 
to a resin chamber has a substantially planar end 
face and is substantially perpendicular to the chan- 
nel axis. 

2. A device for coating optical fibers as claimed in 
claim l p . characterized in that each coating die has a 
funnel-shaped passage connecting its first and second 
ends, the funnel-shaped passage having a wide opening 
at the first end and narrowing to a smaller opening at 
the second end. 

3. A device as claimed in claim 2, characterized in 
that the device further comprises: 

first and second pressurized coating reservoirs; 
first means for providing fluid communication be- 
tween the first reservoir and the first passage; and 
second means for providing fluid communication 
between the second reservoir and the second pas- 
sage. 

4. A device as claimed in claim 3, characterized in 
that the channel is circularly cylindrical. 
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5. A device as claimed in claim 4, characterized in 
that: 

the second reservoir is nearer to the second end of the 
holding block than the first reservoir; and 

the pressure in the second reservoir is greater than 
the pressure in the first reservoir. 

6. A device as claimed in claim 5, characterized in 
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that the funnel-shaped passages in the coating dies have 
axes, and the coating dies are arranged in the channel in 
the holding block with the axes of the passages lying on 
a straight line. 

* * * * * 
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